17 much greater population densities than on native reefs. We hypothesized that lionfish on invaded 18 reefs would (1) experience higher kill rates and thus spend less time hunting, given the naïveté of 
In each region, we conducted a series of standardized ten-minute observations taken from 120 sunrise to sunset (between ~0600 and ~1830 h). During each period, lionfish behavior was 121 recorded by trained observers using either SCUBA or snorkel. There were 5 observers in the 122 native range and 8 in the invaded range (1 observer in the Pacific and 2 observers in the Atlantic 123 completed 60% of the total observations). Care was taken to minimize the influence of observer 124 presence on lionfish behavior by keeping a distance of approximately 3 m from each fish. We 125 attempted to sample equally all times of day, sites, habitats and environmental conditions, 126 subject to logistic constraints.
127
Eight lionfish behaviors were quantified, following an initial ethogram constructed from a 128 pilot study in the Bahamas. Behaviors were quantified as either proportion of time (i.e.
129
proportion of each 10 minute observation period) or counts (i.e. number of events per each 10 130 minute observation period). Proportion of time was recorded for each of four activities: inactive, 131 minimal activity, active, and hunting. The first three range from lionfish being stationary, to 132 short distance movements, to long distance movements, respectively, but in all instances pectoral 133 fins are relaxed (i.e. not flared and in position for hunting). Hunting activity was obvious as 134 lionfish focused on particular prey with fully flared pectoral fins (Green et al. 2011 
Statistical analyses

155
Frequency distributions for each of the quantified behaviors were highly skewed and had 156 high proportions of ones and zeros, so data transformation did not result in either normality or 157 homoscedasticity. The two most common behaviors (inactive and hunting), were therefore 158 analyzed with a logistic regression using a generalized linear mixed-effects model (GLMM), in 159 which region (random effect) was nested within ocean (fixed effect). The model was robust to 160 the skewed nature of the data and allowed us to explore the cumulative effects of putative 161 explanatory variables. Cumulative effects of ocean, time period, habitat, cloud cover, current, 162 lionfish size (TL), and depth on lionfish behavior, were assessed.
163
Despite the reduction in detail from the conversion of proportions to binary data, a logistic 164 regression model was chosen in part because a lionfish that is exhibiting inactivity or hunting is doing so exclusively (i.e., if a lionfish is inactive, it cannot hunt, and vice versa). The behaviors 166 categorized as "minimal activity" and "active" (both not involving hunting) accounted for less 167 than 10% of the total time budgets for all regions, so these were excluded from further analysis, 168 as well as rates of aggressive behavior toward conspecifics, which were very low in all regions.
169
Data for y were binary variables created for lionfish behavior (0 = inactive and 1 = hunting).
170
An observation was considered as inactive if >50% of the ten minute period was spent inactive, 
177
Validation of the model by comparing predicted probabilities to observed outcomes was also 178 performed (70% of outcomes were correctly predicted by the model).
179
Partitioning of variance to determine the relative importance of each explanatory variable in 180 the model was calculated using the R package "hier.part" (Walsh & MacNally 2008) .
181
Hierarchical partitioning is a technique that, rather than seeking a best fit, uses all possible 
RESULTS
194
We observed lionfish ranging in size from 5 to 35 cm TL during a total of 192 hours of time Table 2 ). Strikes were mostly towards gobies 230 (Gobiidae), wrasses (Labridae) and parrotfishes (Scaridae) in the invaded range, and towards 231 cardinalfishes (Apogonidae), gobies, and marine catfishes (Plotosidae) in the native Pacific.
232
Successful kills in the Atlantic included ecologically important species such as juvenile 233 parrotfishes, which were not targeted by lionfish in the Pacific. These differences in diet breadth occurred despite the fact that there are far more potential prey fish species in the native range 235 compared to the invaded range of lionfish (Roberts et al. 2002) .
236
Lionfish size 237
Overall, body size had no statistical effect on lionfish behavior (Table 1) (Table 1) . Hunting activity was greatest 249 when overcast (Table 1) , and this response to changes in cloud cover was most evident for 250 lionfish on Guam and the Bahamas (Fig. 5A) . Together with the Caymans, these two regions hunting and greater inactivity when compared to both low and medium currents (Table 1) , 256 especially on Guam (Fig. 5B) . Habitat had only slightly significant effects in both inactivity and hunting patterns (Table 1, Fig. 5C ). However, lionfish in rock-boulder habitats tended to hunt 258 less and be more inactive, in contrast to lionfish over hard coral and sand/ rubble, where hunting 259 peaked, especially in the Atlantic (Fig. 5C ).
260
When all variables were examined simultaneously, hierarchical partitioning analyses 261 indicated that time-of-day, followed by depth and habitat, were most important in explaining 262 variation in lionfish behavior (Fig. 6) . Although coefficient estimates for depth in the logistic 263 model were not significant, depth accounted for almost 20% of total model deviance (Fig. 6 ) and 
Osteichthyes Acanthuridae
Acanthurus nigricans
Pac.
Malacoctenus triangulatus
Atl.
--100 -
Meiacanthus atrodorsalis
Unidentified goby Both 0 0 100 -
Grammatidae
Gramma loreto
Halichoeres bivittatus
Halichoeres garnoti
--100 0
Labroides dimidiatus
Pac. 0 - - -
Thalassoma bifasciatum
Atl. Table S1 in the Supplement). Asterisks next to variables indicate which variables 589 were significant in the logistic model. 
